A novel mobile laboratory device integrating miniaturized extraction and GC / FID systems has been developed and applied for the field analysis of wild thyme at the flowering stage. This convenient device provides analytical results within 10 minutes (i.e. 1 min for extraction plus 9 min for full GC/FID analysis) using only a 100-mg aliquot of fresh plants. This mobile laboratory is suitable for field analysis allowing the rapid selection in situ of the most promising plants chemotypes to use for subsequent agro-botanical works.
Wild aromatic plants are a valuable source of numerous compounds for the perfumes, aroma, and flavor industries. As overharvesting of wild plants have endangered natural resources, cultivation constitutes a viable alternative offering the opportunity to overcome the problems that are inherent in herbal products. To identify wild plants varieties interesting from a phytochemical point of view and select them for further cultivation, analysis on the spot is a fast and convenient solution.
Thymus vulgaris (Lamiaceae) is an aromatic plant used by food, pharmaceutical and cosmetic industries for its aromatic, antiseptic, antimicrobial and antioxidative properties. However, it is known that concentration of biologically active compounds fluctuates with the stage of plant growth and development [1] . Active aromatic compounds are generally concentrated in essential oils, which are produced by hydro-distillation of flowering plants, which is the stage during which the level of essential oils is highest [2] . For the selection of wild plants species containing the highest yield of compounds sought by industries, rapid analysis of plants at the flowering stage are necessary and allows to identify in field conditions the specimens that will be collected for further agrobotanical work (cultivation, selection, etc…). A mobile laboratory that can perform "on the spot" chromatographic analyses of plants in field conditions represents a solution to efficiently tackle this important issue. This laboratory must allow: -To analyze a large number of samples in a very short time -To necessitate only a small amount of plant material to limit the impact on natural resources -To obtain the reliable and reproducible results -To offer the possibility to move easily in difficultly accessible areas.
-To respect the environment To do so, a number of important issues need to be addressed, namely: -Install the performant, albeit reduced-sized, analytical devices for extraction and analysis in a regular car.
-Find a solution to replace the gas cylinders for the analysis by gas chromatography coupled to flame ionization detector (GC/FID) -Insure the electrical supply and minimize the electrical consumption -Develop the rapid analytical methods for the extraction and analysis Mobile Laboratory Description and Instrumentation: Our Mobile laboratory and equipment are shown in Figure 1 . For enhanced mobility the laboratory (dimension: 90 x 60 x 90 cm) was introduced in a standard 4-wheel drive car. been used for solvent extraction, and an SPME (Solid Phase Micro-Extraction,) with 100 m Polydimetylsiloxane fiber coating (Supelco, Bellefonte, PA, USA) has been used for head-space extraction.
GC/FID System:
The GC/FID Agilent 6850 with autosampler Agilent 7683 (Agilent Technologies, Santa Clara, CA, USA) has been used for analysis. The hydrogen produced by a generator SL-9100 (Packard, Warrenville, IL, USA) has been used for the FID detector and also as the carrier gas (replacement of He). The air for FID has been obtained a small mechanical compressor (Hobby Superboxy Revo, Nuair, Robasomero, Italy).
Power supply:
The 200 Amp/h battery with 1500W DC/AC power inverter (pure sinus) was used for electrical supply. The portable gasoline power generator of 2000W was used for battery charging and alternative power supply.
Our Mobile Laboratory has been used for the analysis of several dozens of samples of wild thyme collected at the flowering stage. First, all wild plants have been carefully identified (GPS position, gender of the plants and photography). Results of 45 analyses of hexane extracts of Thymus vulgaris are given in Table 1 . The analysis of several tens of samples has been carried out in only one day and has allowed to identify several chemotypes of T. vulgaris.
In conclusion, the Mobile Laboratory has allowed analyzing in situ a large number of samples of wild thyme in the optimal vegetative period for the plants. These rapid analyses, using only a few hundred milligrams of fresh plant, made it possible to immediately obtain the information necessary for classification and subsequent agro-botanical works.
This laboratory, small albeit with high mobility, necessitates only standard and cheap equipment, but proved to be suitable for the efficient analyze of a large number of plant extracts samples in a short time. Replacement of heavy and bulky gas cylinders can drastically reduce the weight and volume of this laboratory and also reduce the time for chromatographic analysis.
Experimental
Extraction: In general, the quality of aromatic plants corresponds to the quality of their essential oils composition. However, obtaining essentail oils by hydro-dististillation in the laboratory is timecomsuming, requires a few tens grams of plant material and may provide different analytes composition as compared to direct solvent extraction. We have evaluated several extractions approaches, and the content of the main compounds in the analyzed extracts is reported in the Table 2 . These analyzes have allowed us to select the type of extraction that provides extracts composition that would be the closest to composition of essential oils obtained by hydrodistillation.
Mobile laboratory is suitable for field analysis Natural Product Communications Vol. 12 (8) 2017 1333 The composition of hexane extract (No.2) is closest to composition of essential oil. This type of extraction has been therefore selected for all subsequent analysis in the Mobile Laboratory. Hexane extraction: About 150 mg of fresh plants has been cut in small pieces and placed in the tube of extraction (Ultra-Turrax tube for grinding with 3 glass beads). After the addition of 5.0 mL of solvent the tube is closed and subjected to extraction for 1 min. The obtained extract was filtered (CHROMAFIL PTFE Xtra-45/25; Macherey Nagel, Duren, Germany) into a vial prior to the GC analysis.
Analysis by GC/FID of hexane extracts:
Analysis of hexane extracts provides important qualitative and quantitative information for selecting the suitable plants for cultivation. The use of hydrogen as the carrier gas in GC allows to significantly reducing the analytical time, which is an important factor when considering a large number of analyses. In addition, this gas produced by a hydrogen generator (small in size) eliminates inconveniences of hydrogen and helium tanks (weight, safety hazards, costs) [3] . For analyzes the following experimental GC/FID conditions have been used: Column: SPB-5, 30m x 0.32 mm x 0.25 m (Supelco, Bellefonte, PA, USA), Carrier gas: Hydrogen, 7.4 mL/min, constant flow. Oven: 60°C 1 min, 15°/min to 180°C, Injector: 1 L, split 1:20, Inj. temp.: 220°C, Detector temp.: 250°C. With these experimental conditions the total analysis time is 9 min: 1 min for extraction and 8 min for the analysis GC/FID.
